Background: Aripiprazole is a dopamine D 2 receptor partial agonist with partial agonist activity at serotonin 5HT 1A receptors and antagonist activity at 5HT 2A receptors. This multicenter trial examined the efficacy, safety, and tolerability of aripiprazole in patients with acute exacerbation of schizophrenia or schizoaffective disorder.
at week 1 for PANSS total and positive scores with aripiprazole and risperidone and for PANSS negative scores with aripiprazole. There were no significant differences between aripiprazole and placebo in mean change from baseline in the extrapyramidal symptom rating scales. Mean prolactin levels decreased with aripiprazole but significantly increased 5-fold with risperidone. Mean change in QT c interval did not differ significantly from placebo with any active treatment group. Aripiprazole and risperidone groups showed a similar low incidence of clinically significant weight gain.
Conclusions:
Aripiprazole is effective, safe, and well tolerated for the positive and negative symptoms in schizophrenia and schizoaffective disorder. It is the first non-D 2 receptor antagonist with clear antipsychotic effects and represents a novel treatment development for psychotic disorders. Psychiatry. 2003; 60:681-690 T HE INTRODUCTION of the second-generation or atypical antipsychotics was a major advance in the pharmacotherapy of schizophrenia. These agents are associated with a substantially lower liability for extrapyramidal adverse effects and a reduced risk of tardive dyskinesia compared with first generation or typical agents. The improved tolerability profile of atypical antipsychotics has been attributed to their serotonin 5HT 2A,C receptor antagonism and/or 5HT 1A partial agonism in addition to their dopamine D 2 receptor antagonism. [1] [2] [3] Others have emphasized the potential importance of the disassociation rate (K off ) of these antagonists at the dopamine receptor. [4] [5] [6] Although atypical agents have demonstrated efficacy against positive and negative symptoms compared with placebo, they are associated with a range of other adverse effects including hyperprolactinemia (which may produce sexual adverse effects, gynecomastia, and galactorrhea), weight gain, increased risk for diabetes mellitus, and prolongation of the corrected QT (QT c ) interval on electrocardiograms (ECGs). These adverse effects are associated with potential longterm health risks as well as decreased adherence to treatment regimens. 7, 8 All currently available antipsychotic agents, both conventional and atypical, are dopamine D 2 receptor antagonists. Blockade of dopamine receptors in the mesolimbic pathway is thought to mediate antipsychotic efficacy, in particular the ability to decrease positive symptoms. 9, 10 However, D 2 receptor blockade in the mesocortical, nigrostriatal, and tuberoinfundibular pathways is correlated with a dysfunctional reward system and increased liability for extrapyramidal symptoms (EPS) and hyperprolactinemiaunwanted side effects of antipsychotic therapy. 11 The development of D 2 partial agonists is a logical strategy for the treatment of schizophrenia because the patho-
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physiologic mechanism of schizophrenia is thought to be based on too much dopamine activity in some regions of the brain and too little dopamine activity in other regions. A D 2 partial agonist can act as a functional antagonist in areas of high levels of dopamine, such as the mesolimbic pathway, but not in areas of normal dopamine levels, such as the nigrostriatal and tuberoinfundibular pathways. Thus, a D 2 partial agonist is expected to reduce the positive symptoms of schizophrenia without producing movement disorders or elevated prolactin levels. In regions of low dopamine concentration, such as the mesocortical pathway, a D 2 partial agonist will show functional agonist activity. Initial studies with a partial dopamine agonist SDZ HDC 912 indicated the potential of this approach. 12 However, although showing efficacy comparable to that of haloperidol in a 4-week doubleblind randomized trial, this compound did not provide the expected advantages over conventional antipsychotics because the reduction in negative symptoms and the incidence of EPS were also comparable between the 2 treatment arms. Another partial dopamine agonist, terguride, was examined in open-label pilot trials, which indicated efficacy against negative symptoms only. 13, 14 Preclamol, (-)3-PPP or (-)-3-(3-hydroxyphenyl)-N-npropylpiperidine, another partial dopamine agonist, showed significant improvement in both the positive and negative symptoms of psychosis after 7 days of therapy, but the antipsychotic actions were not sustained at later points. 15 Differences in clinical effects of these dopamine partial agonists may be due to their differential intrinsic activity at D 2 receptors. 16 Aripiprazole shows potent partial agonist activity at cloned human D 2 receptors in vitro. 17 In these experiments, aripiprazole exhibited agonist properties qualitatively similar to those of dopamine but different quantitatively. In the absence of dopamine, aripiprazole activates D 2 receptors, resulting in a net increase of receptor activity; this activity is less than that elicited by dopamine. If dopamine is present, aripiprazole inhibits its binding to D 2 receptors, and receptor activity is decreased; because of the intrinsic activity of aripiprazole, the activation of D 2 receptors is not fully abolished. 17 In ex vivo experiments, aripiprazole inhibited spontaneous prolactin release from the isolated anterior pituitary slices. 18 This inhibition was less than that achieved with the full dopamine D 2 receptor agonist talipexole and could be completely blocked by haloperidol. In vivo, aripiprazole displays D 2 antagonist effects in animal models of dopaminergic hyperactivity (eg, blockade of apomorphine hydrochloride-induced stereotypy) and D 2 agonist activity in a model of dopaminergic hypoactivity (inhibition of increased dopamine synthesis in reserpinetreated rats). 19 Additional preclinical studies have indicated that aripiprazole shows relatively high affinity for serotonin 5HT 2A and 5HT 1A receptors. At 5HT 1A receptors, aripiprazole displayed partial agonist activity. 20 Partial agonist action at 5HT 1A receptors has been hypothesized to correlate with overall efficacy against the symptoms of schizophrenia, including anxiety, depression, and cognitive and negative symptoms. 2 Aripiprazole has also been shown to have antagonist activity at 5HT 2A receptors 21 similar to that of other atypical agents. Antagonist activity at 5HT 2A receptors is thought to be associated with a low liability for EPS 1 and beneficial effects on the negative symptoms of schizophrenia. 22, 23 The aim of the present study was to investigate the efficacy, safety, and tolerability of 20 mg and 30 mg doses of aripiprazole for the treatment of acute psychosis in patients with schizophrenia and schizoaffective disorders, including evaluation of negative symptoms and the relationship of aripiprazole doses with time to response. Risperidone, a widely available atypical antipsychotic, was used as the active control in this study to measure the study group's response to treatment. The study was not designed to detect a difference in response between the active treatment groups.
METHODS
The study was conducted in accordance with Good Clinical Practice procedures, Food and Drug Administration regulations, and the Declaration of Helsinki. Approval was gained from the institutional review board or ethics committee at each of the study medical centers. All patients gave informed, written consent, which was cosigned by their next of kin or caregiver if required by the local institutional review board.
INCLUSION AND EXCLUSION CRITERIA
Men and nonpregnant, nonlactating women aged 18 to 65 years with a primary diagnosis of schizophrenia or schizoaffective disorder (DSM-IV) and who were hospitalized due to an acute relapse were eligible for enrollment in the study. For inclusion, patients had to have evidence for responsiveness to antipsychotic medication (ie, were not refractory to antipsychotics, had previously shown an improvement with an antipsychotic drug other than clozapine, and had been an outpatient for at least one 3-month period during the past year), a Positive and Negative Syndrome Scale (PANSS) total score of at least 60, and a minimum score of 4 (moderate) on at least 2 items of the psychotic item subscale. Patients taking a long-acting neuroleptic could be included if a time period of at least 1 treatment cycle plus 1 week had elapsed since their last treatment or if a shorter time period had elapsed but they were judged to be clinically deteriorating by the investigator.
Study exclusion criteria included a psychiatric disorder other than schizophrenia or schizoaffective disorder requiring pharmacotherapy; a history of violence; a recent history of suicidal attempts or serious suicidal ideation; a clinically significant neurological abnormality other than tardive dyskinesia or EPS; current diagnosis of psychoactive substance dependence or a history of drug or alcohol abuse (DSM-IV) within 1 month of the start of the study; or treatment with an investigational drug within 4 weeks before the washout phase. Patients were also to be excluded if they had any other acute or unstable medical condition.
STUDY DESIGN
This was a randomized, 4-week, inpatient, double-blind, placebocontrolled, parallel-group study, conducted at 40 medical centers in the United States between September 1997 and October 1998. Patients meeting all inclusion criteria and none of the exclusion criteria underwent a minimum 5-day placebo washout period starting within 1 week of the screening visit. Patients completing the washout period were evaluated for eligibility for inclusion in the treatment phase of the study and were excluded if they were diagnosed with a psychiatric disorder other than (REPRINTED) ARCH GEN PSYCHIATRY/ VOL 60, JULY 2003 WWW.ARCHGENPSYCHIATRY.COM 682 schizophrenia or schizoaffective disorder during the washout period, had a clinically significant abnormal laboratory value, or had any acute or unstable medical condition.
Patients were randomized to receive 1 of 4 treatments for 4 weeks: 20 mg/d of aripiprazole, 30 mg/d of aripiprazole, 6 mg/d of risperidone, or placebo. The risperidone dosing regimen was selected based on the package insert of the drug and clinical practice at the time the study was initiated. Risperidone dosages were titrated upward (2 mg on day 1, 4 mg on day 2, and 6 mg/d for the remainder of the study) and administered orally after breakfast and after the evening meal. Aripiprazole was given as a fixed full dose orally after breakfast, with placebo given in the evening to maintain study blinding. The placebo group received placebo in the morning and the evening. Dosages were fixed throughout the study and could not be increased for lack of efficacy or decreased for the occurrence of adverse events. Patients were hospitalized for the entire duration of the study.
EFFICACY EVALUATIONS
Treatment efficacy was assessed using the PANSS and Clinical Global Impression (CGI) Scale. The PANSS evaluation included the total score (30 items), the positive subscale (7 items), and the negative subscale (7 items). The severity of each symptom on these subscales was rated on a 7-point scale. The CGI consisted of two 7-point subscales: the Severity of Illness (CGI-S) and Global Improvement (CGI-I) scales. For each patient, the same rater conducted the assessment throughout the study and was blinded to the patient's treatment.
Efficacy evaluations were performed at screening, at the end of the washout period (baseline), and at the end of each week of treatment (days 7, 14, 21, and 28). The primary efficacy parameters were the change from baseline in PANSS total score, PANSS positive score, and CGI-S score. Secondary efficacy parameters included the change from baseline in PANSS negative score. Other assessments included the number and percentage of responders (patients with a Ն30% decrease from baseline in PANSS total score or a score of 1 [very much improved] or 2 [much improved] on the CGI-I scale), change from baseline in PANSS-derived Brief Psychiatric Rating Scale (BPRS) core score, and mean CGI-I scores.
SAFETY EVALUATIONS
Adverse events were monitored at baseline and thereafter weekly by asking patients if they had experienced any problems or symptoms since the previous week. Investigators graded the intensity of events (mild, moderate, or severe) and assessed their likely relationship to the study medication. The status and intensity of previously reported events was also evaluated at each weekly assessment.
The occurrence of parkinsonism, akathisia, and dyskinesia was evaluated using standardized EPS rating scales: the Simpson-Angus Scale (SAS), the Barnes Akathisia Rating Scale (BAS), and the Abnormal Involuntary Movements Scale (AIMS), respectively. The SAS and AIMS each assess 10 items using a 5-point scale of severity (SAS: 1, normal, to 5, severe; AIMS: 0, none, to 4, severe) and give a mean overall score for each patient. The BAS comprises 3 items assessing akathisia and an overall global clinical assessment.
Vital signs (pulse and systolic and diastolic blood pressure) were measured at screening, at baseline, and on days 1 through 5, 14, and 28 of the study. Body weight and serum prolactin levels were measured at baseline and on days 14 and 28. Twelve-lead ECGs and hematological parameters, serum chemical parameters, and urinalysis results were obtained at screening, baseline (not ECG), and on days 14 and 28.
CONCOMITANT MEDICATION
The use of psychotropic drugs other than those prescribed by the study protocol was prohibited during the study, with the exception of lorazepam for anxiety or insomnia or intramuscular lorazepam for emerging agitation if deemed necessary by the investigator. Benztropine mesylate treatment for EPS was permitted during the double-blind treatment phase up to a maximum dosage of 6 mg/d, if judged necessary by the investigator. All concomitant medications used during the study were recorded on the appropriate case report forms.
STATISTICAL PROCEDURES
Primary efficacy analyses were based on data obtained at a patient's last visit, regardless of whether they had completed the study, ie, last observation carried forward analysis at week 4. The primary treatment comparisons were 20 mg of aripiprazole vs placebo and 30 mg of aripiprazole vs placebo. Continuous efficacy data (eg, change from baseline) were evaluated by analysis of covariance, adjusting for baseline values and study medical center. Categorical efficacy data (eg, CGI-I scores and responders) were analyzed using the Cochran-Mantel-Haenszel test, controlling for study medical center.
The primary efficacy treatment comparisons were tested by following a stepdown procedure, ie, first 30 mg of aripiprazole vs placebo was tested at a 2-tailed significance level of .05; if rejected, 20 mg of aripiprazole vs placebo was tested at a 2-tailed significance level of .05. A monotonic dose-response was assumed.
For safety parameters, mean changes from baseline were evaluated without adjustment for baseline values, study center, or other variables. The percentage of patients with significant weight gain was evaluated by the Cochran-MantelHaenszel test as described above.
RESULTS
PATIENT DEMOGRAPHICS AND DISPOSITION
A total of 404 patients were randomized to 4 treatment groups for 4 weeks (Figure 1 ): 20 mg/d of aripiprazole (n = 101), 30 mg/d of aripiprazole (n = 101), 6 mg/d of risperidone (n=99), or placebo (n=103). Overall, 283 patients (70%) were male, and the mean age for patients in each treatment group ranged from 38.1 to 40.2 years. Of the total patient population, 289 (72%) were diagnosed with schizophrenia, and 115 (28%) were diagnosed with schizoaffective disorder. At baseline, the range in mean PANSS total score for the treatment groups was 92.6 to 95.7. Baseline demographic parameters were well matched across the 4 groups in the study ( Table 1) . Baseline body weight ranged from 82.4 to 87.2 kg. The mean number of prior hospitalizations was 8.6.
Of the 404 patients randomized to treatment, 403 were included in the safety analysis. The efficacy analysis included 392 patients after a further 11 patients were excluded because they did not have a postrandomization efficacy evaluation (9 withdrew consent for personal reasons, and 2 were lost to follow-up).
In all, 242 patients (60%) completed the 4-week study period, and 162 discontinued treatment. Fortytwo (10%) of 404 patients discontinued due to lack of (REPRINTED) 
EFFICACY DATA Primary Efficacy Measures
Both doses of aripiprazole produced significant improvements in the 3 primary efficacy parameters compared with placebo: PANSS total score (aripiprazole 20 mg, P=.001; aripiprazole 30 mg, P=.003), PANSS positive score (aripiprazole 20 mg, P=.001; aripiprazole 30 mg, P=.02), and CGI-S score (aripiprazole 20 mg, P= .03; aripiprazole 30 mg, P = .006). The risperidone group also showed significantly greater improvement on all primary efficacy measures, confirming the responsiveness of the patient population to active treatment ( Table 3 ). All active treatments demonstrated rapid onset of efficacy, with statistically significant effects evident from week 1 for both PANSS total scores and PANSS positive scores (Figure 2A and B) .
Secondary and Other Efficacy Measures
Both aripiprazole dosages produced significantly greater improvements compared with placebo for CGI-I (aripiprazole 20 mg, P = .005; aripiprazole 30 mg, P = .001), PANSS negative (aripiprazole 20 mg, P=.002; aripiprazole 30 mg, P=.002) ( Figure 2C ), and PANSS-derived BPRS core scores (aripiprazole 20 mg, P =.004; aripiprazole 30 mg, P=.01) ( Table 3 ). For all 3 parameters, the statistically significant differences between both aripiprazole dosages and placebo were evident from week 1 onward. Statistically significant differences between risperidone and placebo were evident from week 2 for PANSS Abbreviations: CGI-S, Clinical Global Impression Severity of Illness Scale; PANSS, Positive and Negative Syndrome Scale. *Data are missing for some patients: placebo, n = 95; aripiprazole 20 and 30 mg, n = 94 and 87, respectively; risperidone 6 mg, n = 91; and total, n = 367.
(REPRINTED) ARCH GEN PSYCHIATRY/ VOL 60, JULY 2003negative score ( Figure 2C ) and from week 1 for CGI-I and PANSS-derived BPRS core scores.
Responder rates, based on changes in PANSS total and CGI-I scores from baseline to the last visit (as described in the "Methods" section), were statistically significantly superior for both aripiprazole dosages compared with placebo (placebo, 23%; aripiprazole 20 mg, 36%; P = .04; aripiprazole 30 mg, 41%; P = .005). Risperidone was also associated with a significantly higher responder rate than was placebo (40%; P=.008) ( Table 3) .
SAFETY Adverse Events
Overall, both dosages of aripiprazole were well tolerated, with most adverse events being mild to moderate in intensity and generally not treatment-limiting. A total of 44 (11%) of 403 patients in the safety sample discontinued from the study due to adverse events: 17 patients (17%) in the placebo group, 8 patients (8%) in the risperidone group, 11 patients (11%) in the aripiprazole 20-mg group, and 8 patients (8%) in the aripiprazole 30-mg group. The most frequent adverse event that led to discontinuation was psychosis: 8 patients (8%) in the placebo group, 5 patients (5%) in the risperidone group, 10 patients (10%) in the aripiprazole 20-mg group, and 5 patients (5%) in the aripiprazole 30-mg group. The vast majority of these reports were deemed to be unrelated to study medication.
The number of subjects with treatment-related adverse events was similar for all 4 treatment groups: 91% (92/101) in the aripiprazole 20-mg group, 91% (91/100) in the aripiprazole 30-mg group, 93% (92/99) in the risperidone group, and 86% (89/103) in the placebo group. Adverse events occurring at an incidence of 5% or more in at least 1 treatment group are shown in Table 4 . In patients receiving aripiprazole, adverse events of headache, nausea, vomiting, insomnia, and somnolence occurred mainly during the first week of treatment and generally did not exceed 1 week in duration. A dose-response relationship was not apparent for most adverse events, with the possible exception of somnolence.
Overall, 8 patients had a serious adverse event during the study (aripiprazole 20 mg, n=2; aripiprazole 30 mg, n=3; placebo, n=3). There were 4 reports of psychosis, and 1 report each of hernia, attempted suicide, cellulitis, and agitation. All these events were considered unrelated to study medication, and, in general, the nature of these serious events was related to the underlying diagnosis; 63% (5/8) led to discontinuation from the study. Abbreviations: BPRS, Brief Psychiatric Rating Scale; CGI-I, Clinical Global Impression Global Improvement Scale; CGI-S, Clinical Global Impression Severity of Illness Scale; PANSS, Positive and Negative Syndrome Scale.
*Values are given as the mean change from baseline. †Patients with a 30% or more decrease from the baseline PANSS total score or a score of 1 (very much improved) or 2 (much improved) on the CGI-I scale. reported an EPS-related adverse event. Dystonia/ hypertonia was reported by 14 patients (14%) in the risperidone group, compared with 3 (3%) in the aripiprazole 20-mg group, 1 (1%) in the aripiprazole 30-mg group, and 6 (6%) in the placebo group.
Simpson-Angus Scale Score. The mean change in score from baseline to last visit was -0.16 in the aripiprazole 20-mg treatment group, -0.09 in the aripiprazole 30-mg group, -0.18 in the risperidone group, and -0.29 in the placebo group. Pairwise comparisons revealed no statistically significant differences between active treatments and placebo.
Barnes Akathisia Rating Scale Global Score. The mean change in score from baseline to last visit was 0.15 in the aripiprazole 20-mg treatment group, 0.18 in the aripiprazole 30-mg group, 0.14 in the risperidone group, and 0.11 in the placebo group. Pairwise comparisons revealed no statistically significant differences between active treatments and placebo.
Abnormal Involuntary Movement Scale Score. The mean change in score from baseline to last visit was -0.27 in the aripiprazole 20-mg treatment group, -0.5 in the aripiprazole 30-mg group, -0.6 in the risperidone group, and 0.1 in the placebo group. Risperidone produced a statistically significant change compared with placebo (P=.03).
The use of benztropine was comparable across the 3 active treatment groups.
Body Weight
Measurements of body weight during the study showed a minimal mean increase from baseline to last study visit in all 3 active treatment groups: aripiprazole 20 mg, 1.2 kg; aripiprazole 30 mg, 0.8 kg; risperidone, 1.5 kg (Figure 3 ). These differences were statistically significant compared with the placebo group, which showed a mean decrease in body weight of -0.3 kg. The incidence of clinically significant weight gain (Ն7% increase from baseline) was statistically significant compared with placebo for all active treatments: placebo, 2%; aripiprazole 20 mg, 13% (P =.004); aripiprazole 30 mg, 9% (P=.04); risperidone 6 mg, 11% (P=.03).
Serum Prolactin Levels
Serum prolactin levels decreased from baseline levels in both aripiprazole treatment groups (aripiprazole 20 mg, -6.6 ng/mL; aripiprazole 30 mg, -6.4 ng/mL) and increased in the placebo group (0.1 ng/mL); the changes in the aripiprazole groups were not statistically significant compared with placebo. No patients receiving aripiprazole had a serum prolactin level below the lower limit of the reference range (2 ng/mL). Risperidone produced a 47.9 ng/mL increase in mean prolactin levels, which was significantly greater than the change observed in the placebo group (PϽ.001) (Figure 4) . The percentage of patients with an increase in serum prolactin level above 23 ng/mL (the upper limit of the reference range defined by the central clinical laboratory) in each group was placebo, 10.3%; aripiprazole 20 mg, 4.1% (P=.16 vs placebo); aripiprazole 30 mg, 3.3% (P=.08 vs placebo); and risperidone, 90.5% (PϽ.001 vs placebo).
Electrocardiograms
The QT c interval was calculated using Bazett's formula (QT c B = QT/RR 0.5 ). Mean changes in QT c interval for each treatment group were aripiprazole 20 mg, 0.97 milliseconds; aripiprazole 30 mg, -2.35 milliseconds; placebo, -2.18 milliseconds; and risperidone, 6.31 milliseconds (Figure 5) . No patients receiving aripiprazole or placebo experienced a potentially clinically significant increase in QT c interval. Clinical significance was operationally defined as a QT c of 450 milliseconds or more and a 10% or greater increase from baseline. In the risperi- 
Vital Signs and Laboratory Analyses
There were no obvious clinical differences in the vital signs detected in any of the treatment groups, and no patients discontinued from the study due to vital sign abnormalities. Other than serum prolactin levels, there were no clinically meaningful differences between groups in terms of laboratory abnormalities. One patient in the risperidone group discontinued the study due to a mild abnormality in results of liver function tests.
COMMENT
The results of the study indicated that aripiprazole 20 mg/d and 30 mg/d were effective, safe, and well tolerated for the treatment of patients with acute relapse of schizophrenia or schizoaffective disorder. Both dosages of aripiprazole were superior to placebo for treatment of both the positive and negative symptoms of schizophrenia. Statistically significant improvements compared with placebo were demonstrated in both aripiprazole treatment groups across all efficacy measures at the end point (PANSS total score, PANSS positive and negative scores, (23) 27 (27) 29 (29) 22 (22) Insomnia 23 (22) 31 (31) 22 (22) 20 (20) Anxiety 19 (18) 21 (21) 20 (20) 18 (18) Akathisia 9 (9) 20 (20) 20 (20) 14 ( *Values are given as the number (percentage) of patients. †Most psychosis reported was due to exacerbation of the underlying disease and was not related to study medication. ‡Included the following: extrapyramidal side effects (EPS); increased EPS = gross stiffness, drug-induced parkinsonism, and pseudoparkinsonism. §Women: placebo, n = 30; aripiprazole 20 mg, n = 28; aripiprazole 30 mg, n = 34; and risperidone 6 mg, n = 28.
(REPRINTED) ARCH GEN PSYCHIATRY/ VOL 60, JULY 2003 WWW.ARCHGENPSYCHIATRY.COM 687 CGI-S score, PANSS-derived BPRS core score, mean CGI-I score, and time to response to therapy). The improvements in symptoms seen with aripiprazole treatment were comparable with those produced by the atypical agent risperidone, which served as an active control in this study. Risperidone improved all primary and secondary efficacy variables significantly more than placebo, confirming the responsiveness of the population to active treatment and establishing the validity of the trial.
Rapid onset of efficacy was demonstrated in both aripiprazole groups. Aripiprazole doses of 20 mg and 30 mg produced statistically significant improvements compared with placebo as early as week 1 (PANSS total, PANSS positive, PANSS negative, and CGI-I scores and PANSS-derived BPRS core scores). These significant improvements were maintained through the end of the 4-week study.
These efficacy data indicate that 20-mg and 30-mg doses of aripiprazole are effective for treatment of patients with acute exacerbations of schizophrenia; a previous study demonstrated the efficacy of the 15-mg dose. 24 The persistence of effect throughout the 4-week duration of this study provides evidence that a dopamineserotonin system stabilizer can produce clinically meaningful and sustained improvements in the symptoms associated with schizophrenia. These results differentiate aripiprazole from previous agents with dopamine partial agonist activity such as preclamol, (-)3-PPP, which had limited clinical utility due to lack of sustained activity. 15 The difference in the duration of effect between these agents may in part be due to differences in the intrinsic activity of each agent at D 2 receptors. 17 The rates of discontinuation in this study were consistent with other short-term studies of atypical agents which also report higher discontinuation rates with placebo (typically ranging from 49%-80%) than with active treatment (ranging from 39%-68%). [25] [26] [27] [28] [29] [30] Treatment with both dosages of aripiprazole was well tolerated. The rate of discontinuations due to adverse events was similar for all 3 active treatment groups but was higher in the placebo group. The adverse event most frequently cited as a reason for discontinuation was worsening of psychotic symptoms, which was similar in all treatment groups and was deemed to be unrelated to study medication. In this study and previous aripiprazole studies, 24, 31 there does not appear to be a dose-response relationship in terms of adverse events, with the possible exception of somnolence.
Extrapyramidal symptoms have the potential to limit antipsychotic effectiveness. Neither of the aripiprazole groups showed statistically significant worsening of EPS relative to placebo at the end point on any of the EPS measures: parkinsonism (measured by the SAS), akathisia (measured by the BAS), or dyskinesia (measured by the AIMS). These results are consistent with the pooled data from the overall clinical program with aripiprazole, which indicate that the incidence of EPS with this agent is similar to that observed with placebo. 32 There was a greater incidence of reports of dystonia/hypertonia in the risperidone group. This may reflect risperidone's tendency to produce mild EPS at a 6-mg/d dosage.
One of the major differences observed between study arms in this trial was the direction of change in prolactin concentrations. Significant increases in prolactin level and increased incidence of hyperprolactinemia were observed in the risperidone group throughout the study. The clinical significance of this finding could not be determined in this short-term trial. In some instances long-term hyperprolactinemia can lead to galactorrhea, amenorrhea, gynecomastia, impotence, and sexual dysfunction. 33 Neither aripiprazole group was associated with an increased rate of clinically significant elevations in serum prolactin levels. Both aripiprazole groups showed a numerical decrease in prolactin levels from baseline. Prolactin levels greater than the upper level of the reference range occurred in 10.3% of patients in the placebo group, 4.1% and 3.3% of those in the aripiprazole 20-mg and 30-mg groups, respectively, and in 90.5% of those treated with risperidone. As dopamine inhibits prolactin release, the numerical decrease in serum prolactin level with aripiprazole administration is consistent with partial agonism at the D 2 receptor and mirrors results from preclinical studies. 18 Prolongation of the QT c interval on ECGs has been observed in patients taking certain antipsychotic medications. 34 A prolonged QT c interval can lead to torsade de pointes, a potentially fatal cardiac arrhythmia. Three patients in the risperidone group had what can be considered to be a clinically significant increase in QT c interval (QT c of Ն450 milliseconds and a Ն10% increase from baseline); the absence of any cases of clinically significant QT c prolongation in either aripiprazole group supports a low risk for arrhythmic potential.
The issue of weight gain associated with the use of certain antipsychotics has been the focus of recent attention. 35, 36 The long-term use of antipsychotics has important health implications. Increases in body weight can increase the risk of conditions such as cardiovascular disease and diabetes mellitus and can lead to decreased compliance. In the current study, the percentage of patients with a clinically significant increase in body weight was approximately the same for the 3 active treatments (9%-13%). The mean weight change for each active treatment group (0.8-1.5 kg) did not appear to be clinically meaningful, although the study was only 4 weeks in duration. Longer follow-up will be necessary to assess possible impacts on body weight more accurately.
In summary, the results of the present study indicate that aripiprazole has considerable potential for the treatment of psychotic disorders such as schizophrenia. Some of the unique clinical findings of this study may be linked to aripiprazole's unique mechanism of action, which includes potent partial agonist activity at D 2 receptors as well as partial agonist activity at 5HT 1A receptors and antagonist activity at 5HT 2A receptors. The current study demonstrates that 20-mg and 30-mg doses of aripiprazole are effective for treatment of both positive and negative symptoms. In addition, this study demonstrates that aripiprazole has a rapid onset of action with sustained efficacy during the 4 weeks of treatment. These results suggest that aripiprazole is the first molecule that is not a pure D 2 antagonist to demonstrate substantial and sustained antipsychotic efficacy. The antipsychotic effects of 20-mg and 30-mg doses of aripiprazole were achieved in the absence of adverse effects such as QT c interval prolongation or a marked potential for EPS or weight gain. The low risk for hyperprolactinemia and EPS with aripiprazole use observed in this and other aripiprazole studies may be explained by its partial agonist profile at D 2 receptors, in contrast to the D 2 receptor blockade in the nigrostriatal and tuberoinfundibular systems produced by currently available antipsychotics. This combination of sustained efficacy with a favorable safety and tolerability profile may lead to increased treatment adherence and decreased relapse rates over the long term. The results of the current study suggest that aripiprazole may represent an important new option for the treatment of schizophrenia and schizoaffective disorder.
